Breast cancer is the most common cancer and second commonest cause of cancer death after lung and bronchial cancer in women. In Europe, 429,900 cases of breast cancer were diagnosed in 2006 and 131,900 women died from breast cancer in the same year [1] . It has been estimated that 182,460 new cases of breast cancer will have been diagnosed and 71,030 patients will have died from breast cancer in United States in 2008 [2] . Early diagnosis and reliable imaging assessment of response to treatment are essential in the clinical management of breast cancer. Conventional imaging modalities such as screen-film mammography, digital mammography, ultrasonography (USG), and magnetic resonance imaging (MRI), provide only morphological details and do not provide information on the metabolic status of a lesion, which is very important in differentiating a benign from a malignant lesion, and therefore conventional imaging modalities lack specificity.
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Since its introduction, positron emission tomography (PET) has been widely shown to be highly useful for the diagnosis of palpable masses, for staging, for obtaining long-term prognostic information, and for demonstrating tumour response to chemotherapy at an early phase or after completion of treatment in patients with breast cancer.
However, PET is not a very useful modality for screening and early diagnosis of breast carcinoma. The sensitivity of PET is 92% for lesions >20 mm, but is only 53% for primary lesions <5 mm [3] . This poor detection of small lesions is due to partial volume effects and low FDG uptake in the tumour as compared to the background breast tissue [4] . A possible solution to this problem is dual time-point acquisition which can improve the diagnostic utility of PET in the detection of breast cancer [5] . FDG uptake in dense breast is high as compared to uptake in the fatty breast, which also hampers the detection of small tumours in dense breast [6, 7] . Moreover, the poor anatomical resolution of PET further worsens the visibility of small tumours. We have previously systematically evaluated various clinicopathological factors that predict false-negative FDG-PET results in patients with primary breast cancer [8] . We demonstrated that smaller tumour size (<10 mm) and lower histological grade of the tumour are strong predictors of false-negative FDG-PET results.
With the advances in technology, there is progressive improvement in the spatial resolution of PET. The spatial resolution has been further enhanced with the introduction of the hybrid PET/CT scanner where the PET part of the scanner is equipped with a high-resolution state-of-the-art multidetector CT (MDCT) system. The introduction of this hybrid PET/CT scanner has led to a paradigm shift in oncological imaging, and it can be used as a "one-stop shop" not only to diagnose the involvement of various organs but also potentially to characterize the lesions. It is well established that combined PET/CT has higher sensitivity and specificity than PET and CT used separately. The process of malignant transformation is very complex, involving many alterations in the metabolic and functional status of tumour cells. PET and PET/CT heavily rely on the metabolic activity of FDG detected by its PET component. The perfusion component of CT using intravenous contrast material is largely unexplored. Perfusion imaging is a functional study which can quantify tumour angiogenesis, blood perfusion, and vascular permeability [9] . It can also evaluate the early effects of therapeutic interventions in malignant solid tumours.
The availability of rapid imaging with MDCT systems and robust computing software has made CT perfusion imaging a reality. Dynamic contrast-enhanced CT (DCE-CT) can measure the regional blood flow and volume along with mean transit time of blood through the capillaries. Therefore combined, FDG PET/DCE-CT can assess not only glucose metabolism of tumours but also tumour vascularity. Both of these parameters can be used in the differentiation between malignant and benign tumour, in the evaluation of tumour aggressiveness, tumour response to therapy and occult residual tumour, and in the delineation of the tumour during radiotherapy planning. Thus FDG PET/DCE-CT can improve the diagnosis, prognosis, treatment selection and therapy monitoring of various cancers [10] .
In a recently concluded study by Akashi-Tanaka et al. found that all breast cancers could be distinguished from normal mammary glands based on the perfusion value which was measured using a 256-row MDCT scanner [11] . The extent of cancer depicted on perfusion images showed excellent agreement with the pathology findings for invasive ductal carcinoma and ductal carcinoma in situ. The results of this study suggest that volume perfusion imaging may be useful for depicting the extent of breast cancer, although further study is needed to determine its clinical relevance. Published literature suggests an increasing role of CT perfusion in the evaluation of solitary pulmonary nodules, colorectal carcinoma, hepatocellular carcinoma and nasopharyngeal carcinoma. DCE-CT imaging has shown that CT perfusion data closely correlates with tumour angiogenesis and reflects microvessel density measurement and vascular endothelial growth factor expression in solitary pulmonary nodules [12] . In a study by Goh et al., the tumour blood flow differed significantly between disease-free and metastatic patients with colorectal cancer [13] . Accurate and precise measurement of hepatic arterial blood flow is possible with DCE-CT. In cirrhotic patients with hepatocellular carcinoma, where PET has a limited role, CT perfusion data from FDG PET/DCE-CT can play an important role in providing quantitative information about tumour-related angiogenesis [14] . Zhou et al. reported that perfusion parameters (blood flow, blood volume), mean transit time and permeability surface) measured with perfusion CT are significantly altered in nasopharyngeal cancer [15] .
Metabolic flow relationships of tumours have been demonstrated using different PET tracers [16] [17] [18] O in locally advanced breast cancer over the course of neoadjuvant chemotherapy [16] . The authors concluded that tumour metabolic and perfusion changes in locally advanced breast cancer can differentiate responders and nonresponders. Patients who had no significant decline in tumour perfusion after 2 months of therapy had poorer disease-free and overall survival. In another study, the same group compared tumour blood flow and glucose metabolism with clinical and pathological parameters and with response to chemotherapy in patients with locally advanced breast cancer [17] . The tumour blood flow and glucose metabolism were significantly higher in tumour than in normal breast. In another study, Hentschel et al. also found significantly higher perfusion and glucose metabolism in tumours than in normal breast tissue [18] . Both these studies showed a positive correlation between glucose metabolism detected by FDG and tumour blood flow.
In a recently published study, Groves et al. found a good correlation between metabolic components of FDG-PET and blood flow as measured by DCE-CT in the evaluation of primary breast cancer [19] . The authors found a significant correlation with SUV when perfusion was normalized to cardiac output. The perfusion and metabolic components of the hybrid PET/CT scanner may be complementary to each other, as shown by Groves et al., and further study is required to standardize the technique and to establish its validity. The importance of tissue perfusion and metabolic coupling is also evident in lung cancer and head and neck squamous cell carcinomas, and may provide additional diagnostic information in patients undergoing PET/CT studies [20, 21] . With functional imaging set to heavily supplant, if not completely replace, many traditional biochemical and physiological tests in the near future, the scope of imaging is bound to expand into new spheres of influence. In keeping with this realistic anticipation, this combined technique of PET and DCE-CT may open up a new horizon in breast cancer research.
Dynamic MRI has been commonly used to measure perfusion of various tumours with implications in the diagnosis, staging and evaluation of treatment response of breast cancer [22] . Semple et al. investigated the relationship between vascular and metabolic characteristics of breast tumour using contrast-enhanced dynamic MRI and FDG PET imaging [23] . The authors found a good correlation between tumour vascularity and metabolism. In another study, comparing dynamic MRI and FDG PET, the results concerning the diagnosis of primary breast lesions were almost identical [24] . As compared to DCE-CT, dynamic MRI has certain advantages. There is no reaction to intravenous contrast material in MRI, and no radiation exposure to the patient. In the era of rapidly changing technology very soon PET-MRI may be available for routine clinical use. Then it will be interesting to see what the role of DCE-CT will be.
Tumour perfusion data obtained by FDG PET/DCE-CT will have certain limitations as the software calculating these data is based on certain assumptions. The perfusion parameter result from time-contrast enhancement curves within an arterial input is uniform. However, contrast enhancement within tumour tissue is nonuniform. Moreover, contrast used for this technique is not ideal to measure correct perfusion and is certainly inferior to 15 O perfusion data. The role in hypoxic tumour cells is also uncertain. As do other tests, this technique will also give false-negative and false-positive results under certain conditions. It is known that slowly growing and well-differentiated histological subtypes of tumours such as tubular carcinoma and in-situ carcinoma, and lobular carcinomas, show nearnormal or a mild increase in perfusion. Therefore, falsenegative results will be noted in such tumours. Similarly, false-positive results are likely to occur in patients with a history of recent surgery, chemotherapy and radiotherapy, as such conditions will also lead to increased perfusion.
In conclusion, combined FDG PET/DCE-CT imaging techniques are still evolving and methods of image analysis remain variable and nonstandard. The perfusion data obtained by DCE-CT appear to be promising and likely to have some incremental value over structural and metabolic data provided by PET-CT. The results of initial published studies using perfusion data are encouraging. However, further studies recruiting larger numbers of patients would define the role of the FDG PET/DCE-CT technique and its indications in the management of various cancers in the near future.
